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ABSTRACT
THE EFFECTS OF MUSIC ON PAIN AND ANXIETY 
DURING INTRAVENOUS INSERTION 
IN THE EMERGENCY DEPARTMENT 
By
Paula R. Nichols
The majority o f  patients presenting to the emergency department (ED) are anxious 
and experiencing some degree o f pain. Betty Neuman's Neuman system model, provided 
the theoretical Iramework to explore and describe the effects o f music on the pain and 
anxiety experienced during peripheral intravenous (IV) insertion in the ED. A 
convenience sample o f 41 subjects completed pain and anxiety visual analogue scales as 
well as blood pressure and pulse monitoring before and after IV insertion. Twenty-one o f  
those subjects received music during the intervention.
An analysis o f covariance was performed for post-procedure pain, anxiety, pulse, 
and blood pressure. Anxiety was significant (F = 10.39; p  = 0.003) in post-procedure 
analysis between groups. A paired t-test demonstrated significant improvement within the 
intervention group for pain (t =2.742; df=  20; p  = 0.013) and anxiety (/ = 3.049; df=  20; 
p  = 0.006). In addition, diastolic blood pressure was trending with p  = 0.059.
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CHAPTER I 
Introduction
Pain. It is one o f  the most common subjective symptoms heard by health care 
providers today. It is not limited by time, economic class, ethnic group, or social status. 
Pain is the reason most people give for seeking core in the emergency department (ED) 
(Paris & Stewart, 1992 and Tanabe & Buschman, 1999). The ED is a Inghtening and 
threatening place. Pulses quicken and blood pressures rise as the sick and injured seek 
help. Patients often are exposed to the disease and death o f others causing additional 
physical and emotional distress. Wcisenberg (1984) found that high levels o f anxiety 
increase the perceived degree o f pain. Evidence also suggests that poorly treated acute 
pain may exacerbate the underlying pathophysiology o f many illnesses and injuries (Paris 
& Stewart, 1992). As a result, patients who come to the emergency department for 
reasons o f  pain often succumb to greater degrees o f pain as their anxieties increase in the 
unfamiliar, fast-paced, and highly technical environment.
Physicians and nurses produce pain with their numerous diagnostic and therapeutic 
procedures. “Whereas the physicians job is to diagnose the reason for the pain, the nurses 
role is to assist in the management o f  a patients pain while the cause o f the pain is 
determined" (Tanabe & Buschman, 1999, p. 171). Too often, nurses can not control their 
patient’s pain and anxiety. This often leaves them feeling (histrated with their abilities.
While guidelines exist to help in the management o f  pain, many health care 
professionals continue to lack an understanding o f how to deal with pain and anxiety. 
Numerous studies have shown that narcotics are poorly used in many settings including
medical units, postoperative areas, bum units, and hospice (Paris & Stewart, 1992 and 
U.S. Department o f Health and Human Services, 1994). This is also extremely apparent 
in the harsh surroundings o f  the emergency department. Common mistakes in the 
treatment o f  acute pain are due to many factors. Poor understanding o f basic 
pharmacological principles as well as irrational and greatly exaggerated fears o f  creating 
drug addictions or causing life threatening side effects are just several o f the problems 
identified. In addition, poor assessment o f  pain and concerns about creating tolerances to 
analgesics contribute to these misunderstandings (Paris & Stewart, 1992 and U.S. 
Department o f  Health and Human Services, 1994).
Despite the sophistication o f  our age, pain and anxiety continue to be serious 
problems. People, disappointed with traditional medicine's inadequate management o f 
pain, are turning to nontraditional therapies and they are finding relief. Alternative 
treatments such as therapeutic touch, accupuncture, aromatherapy, and prayer “have 
always existed underground rather than as part o f  mainstream Western medicine" 
(Momhinweg, 1995, p. 20). Today these therapies are becoming more accepted by health 
care providers, especially nurses who are always looking for new ways to help people.
The American Medical Association estimated that in the seven years between 1990 and 
1997 there was a 50% increase in the number o f  Americans who sought alternative 
practitioners (Stapleton, 1998). Stapleton also found that in 1997 consultations with these 
alternative therapists were more numerous than visits to primary care physicians. People 
are discovering that alternative therapies can provide a powerful adjunct to medical 
treatment. One alternative that is continuously gaining popularity is music therapy.
The leader o f the German Protestant Reformation, Martin Luther, once said, “My 
heart, which is so hill to overflowing, has often been solaced and refreshed by music when 
sick and weary" (Cole's Quoteables, 1999). Music's power has been apparent for many 
years and throughout many cultures. In her 1996 article on managing stress, Karpen 
reviews the following facts o f  music's historical birth tfirough the centuries. Plato and 
Aristotle believed music could profoundly effect the human body. Early Greek physicians 
used music to cure melancholy. It was not by coincidence that Apollo was the god o f 
both medicine and music and his son was a patron o f the healing arts. Pythagoras, more 
than 2500 years ago, advocated “daily singing and playing o f an instrument to cleanse the 
emotions o f  worry, sorrow, fear, and anger " (p. 214). Natives o f  North America held 
widespread belief in music's power to cure. The above accounts by Karpen suggests 
music's historical beginnings and highlights only a small portion o f the centuries positive 
association between music and cure.
As societies advanced, modem medicine became allied with science while music 
became a form o f entertainment. Despite science and technology, numerous cultures 
continue to believe in the healing powers o f  music. Native civilizations found in North 
and South America continue to use music as medicine as do Aboriginese, Eskimo, and 
Indonesian tribes. More recently, an increased acceptance o f alternative practices has 
developed in the industrialized nations. Numerous professionals such as dentists, 
occupational and physical therapists, and psychologists are researching music's benefits 
during various procedures. The American Institute o f Stress proclaimed that music 
facilitates anesthesia, reduces the stress and discomfort o f  surgical and dental procedures.
relieves anxiety and depression, and promotes recovery following a heart attack (as cited 
in Karpen, 19%).
There is growing evidence to support the therapeutic relationship between music 
and healing. Heiser (1997) found that poor management o f  pain can contribute to patient 
dissatisfaction, delayed healing, and prolonged hospitalization. Health care professionals 
are seeing the value o f diversion techniques such as music. Donovan (1982) found that a 
musical diversion successfully decreased patients’ perception o f  pain and pain-related 
anxiety. Music also increased patients’ satisfaction with the management o f their pain. As 
discussed earlier, heightened levels o f  anxiety can lead to undesirable reactions to pain. 
Augustin (1996) studied patients undergoing invasive procedures and found that even 
minor procedures can produce anxiety and negatively affect postoperative recoveries. 
Updike (1990) researched the effect o f  music on patients admitted to intensive care units. 
She found that patient’s moods shifted significantly in the direction of a more desirable 
state o f  well-being. In addition, she reported significant reductions in anxiety and a 
diminished pain experience with the implementation o f music. It should be pointed out 
that Updike reports her findings as significant, however, statistical values were not 
provided in the article.
The emergency department atmosphere is frequently intense and stressful. Merely 
entering the ED can often cause feelings o f  fear, anxiety, uncertainty, and helplessness 
(Hatler, 1998). Such emotions along with physical responses can heighten perceptions o f 
pain. Though pain relief is often a priority for emergency nurses, analgesics must often be 
delayed until diagnostic testing has been completed. Diversion techniques are generally 
necessary to promote relaxation during this seemingly endless period o f time. This makes
the ED a prime environment to test the effect o f  music. The reported benefits o f  music 
may be a beneficial adjunct to procedures that produce a great deal o f anxiety and pain.
Current theory suggests that music therapy complements scientific treatment by 
distracting people’s attention away from stressful procedures. This in turn decreases pain 
and anxiety and improves outcomes. Music is a useful adjunct to nursing, a profession 
that has a long standing history o f bringing a holistic perspective to patient care. Nurses 
continuously witness how the mental and emotional outlook o f their patient effects how 
they feel and in turn, how they heal. Improving that outlook could be as simple as putting 
on a pair o f headphones.
The purpose o f  this study was to examine the benefits o f  music therapy on pain 
and anxiety during the insertion o f a peripheral intravenous (IV) device in the emergency 
department. It is a study based upon research published in Heart and Lung (Jacobson, 
1999). A considerable number of admissions to the ED involve invasive procedures, these 
can include such things as laceration repair, pelvic exams, chest tube insertion, intravenous 
access, and lumbar punctures among others. Injury and illness cause stress within the 
body. Anxiety and pain are natural reactions to stress. The uncertainty o f  admission to 
the ED and the anticipation of an invasive procedure produces further apprehension. This 
combination o f stressors may cause a person to experience heightened levels o f  both pain 
and anxiety. M usk therapy could have a positive effect on both o f  these phenomena and 
result in a more satisfactory ED experience for the patknt. “Satisfactkn with emergency 
care often depends on the immediate outcome and pain re lk f is the most immediate o f 
patknt outcomes” (Paris & Stewart, 1992, p. 201).
Chapter 2
Conceptual Framework and Literature Review
Conceptual Framework
The stress caused by personal injury generates a great deal o f  pain and anxiety. 
Treating injuries in the threatening environment o f  an emergency department adds to this 
stress and heightens the subjective feelings o f  both the pain and anxiety. The frequent fast 
pace and high-tech surroundings often leave a patient feeling stripped o f their identity and 
control. For emergency nurses, dealing with such reactions and feelings can often be an 
endless and tiring task. Nursing theorist, Betty Neuman (1995), offers a framework for 
understanding the complexities o f  a patient's reaction to stress. The Neuman systems 
model depicts people as interacting with their environment in response to stressors. This 
makes Betty Neuman’s model an ideal ftamework to guide a study that involves the stress 
o f personal injury and the perceived threat in the ED environment.
The Neuman systems model represents the client's continuous relationship to 
environmental stress factors (Neuman, 1995). The model is based on the concepts o f 
stress and the reaction to stress. The client is conceptualized as an open, whole system 
whose parts arc in dynamic interaction. Neuman depicts the client system as a series o f 
concentric circles surrounding a basic structure consisting o f lines o f  resistance, and 
normal and flexible lines o f  defense (see Figure I).
There are five variables that simultaneously affect the client system (Neuman, 
1995). The variables include: physiological, psychological, sociocultural, developmental, 
and spiritual. Examples o f  physiologic needs o f  a client entering the emergency
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Figure I Diagram of the Neuman ^'stems model. From The Neuman Systems Model (p. 17), 
by Betty Neuman. 1995. Permission obtained on 4/20/00 for reprinting.
department can range from control o f  discomfort caused from a throat infection to 
reestablishing cardiac ftinction in a critically injured and dying individual. Psychological 
variables refer to the client’s mental and emotional processes. This process can potentially 
be altered by injury or illness. Emotions such as fear, anxiety, sadness, and grief are often 
encountered in the intense environment o f  the ED. Sociocultural variables involve the 
relationships the client has developed with family and others. Economic level, lifestyle, 
and culture are examples o f sociocultural variables that can affect health practices. The 
developmental variable is important to consider when trying to understand the client's 
abilities to interpret and cope with the current crisis and plan for recovery. Finally, the 
dimension o f  spirituality considers religious beliefs and human value which can be affected 
by injury.
Neuman (1995) also discusses basic survival factors that are common to all 
organisms. These include normal temperature, genetic structure, response pattern, organ 
strength or weakness, ego structure, and commonalities. The previously mentioned five 
variables, together with the basic structure and survival factors are depicted as an inner 
circle or core and form the center o f  the Neuman systems model.
Surrounding the basic structure are several lines o f  defense and resistance 
(Neuman, 1995). The flexible line o f  defense, the outermost broken ring, acts as a 
protective buffer that prevents stressors from breaking through the normal line o f  defense. 
The solid, normal line o f  defense represents the individual’s usual state o f  wellness. 
Between the basic structure and the normal line o f  defense are the lines o f  resistance. 
These lines contain the resources that help the client defend against a stressor. The lines 
o f resistance protect the basic structure. Activation o f  these lines occurs when there has
been an invasion o f  the normal line o f  defense by environmental stressors. Internal and 
external resource factors are contained within these lines that protect the system integrity. 
Ineffectiveness o f the lines o f  resistance can lead to depletion o f energy and possible death.
Neuman (1995) defines stressors as environmental forces that may alter system 
stability. They are disruptive forces that can be intrapersonal, interpersonal, and 
cxtrapersonal. As discussed, these stressors are able to penetrate both lines o f defense and 
the lines o f  resistance. Results o f  stressor invasion can be either positive or negative 
depending on the lines o f resistance.
Nursing in the Betty Neuman systems model is a unique profession that concerns 
itself with all the variables that affect an individual's response to stress (Neuman. 1995). 
The main goal o f  nursing is to “facilitate optimal wellness for the client through retention, 
attainment, or maintenance o f client system stability” (p. 25). Nursing interventions 
should “mitigate or reduce stress factors and adverse conditions that affect or could affect 
optimal client functioning” (p. 16). In addition, nursing should base interventions on a 
synthesis o f  comprehensive client data and relevant theory that are appropriate to the 
client’s perception o f  need.
Health or wellness are viewed on a continuum (Neuman. 1995). Wellness and 
illness are on opposite ends o f  this continuum. Health for the client is equated with 
optimal system stability. Energy flow is continuous between the client system and the 
environment. Variances from wellness or varying degrees o f  system instability are caused 
by stressor invasion o f  the normal line o f  defense. The ability o f the patient to attain 
wellness is greatly influenced by their ability to counteract both internal and external
stressors. Nursing attempts to “advance clients along this continuum, ultimately returning 
them to their maximum state o f wellness or achievable functioning” (p. 277).
The point o f  entry into the health care system for both the client and the caregiver 
is predominantly at one o f three levels; primary, secondary, and tertiary (Neuman, 1995). 
At the primary level actions are aimed at retaining client stability and reducing encounters 
with a stressor. Smoking avoidance programs and immunizations arc examples o f primary 
techniques that are meant to strengthen the flexible line o f  defense and retain stability.
The tertiary level includes actions that are meant to maintain system stability. Techniques 
used at this level are designed to prevent additional reactions to stressors or regression 
from the current level o f wellness.
The client entering the emergency department after an illness or injury has 
occurred presents at the secondary point o f entry, that is, after the stressor reaction has 
taken place. Suspicion or identification of a stressor marks the moment that nursing 
Interventions need to begin. Interventions at the secondary stage must be directed 
towards wellness attainment. These interventions must deal with existing symptoms and 
attempt to strengthen the lines o f  resistance thus protecting the basic structure. Nursing's 
goal is to treat the symptoms o f  the illness or injury so the client regains optimal system 
stability or wellness and energy conservation.
Applying the Neuman systems model to the client who presents to the emergency 
department due to illness or injury is easily accomplished once there is a basic 
understanding o f  the components o f  the model. An example o f an invasive procedure 
ftequently performed in the ED is peripheral IV insertion. IV insertion is an invasive 
procedure causing a  disruption o f  the skin which covers and protects the body. The result
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o f this disruption poses a threat to the flexible lines o f defense which protects the client 
system. The skin or normal line o f defense is the bodies protective barrier from infection 
and disease. Inserting an IV represents a disruption and possible threat to this defense. 
With tfie normal line o f defense penetrated, the client has the potential o f  developing 
instability or illness. Lines o f resistance go to work preventing further instability and 
protecting the basic structure. Examples o f  this protection include the hematologic and 
immune systems which immediately activate to prevent blood loss and potential infection 
(McCance, 1998).
Music therapy is an example o f  holistic care. Neuman's (1995) conceptual 
framework reminds us to provide holistic care by looking beyond the physiological 
variable to tfie other variables presented in the model. Nursing must consider levels o f  
anxiety, fear, economic levels, and lifestyles. Also important to consider are educational 
achievements, life experiences, and human values. Attention to these details allow nurses 
to provide tfie quality o f care a client requires and deserves when presenting to an 
emergency department for treatment. In addition, an awareness o f  this information also 
guides the nurse in regards to teaching so that appropriate care can be continued once the 
client is home. Music is an avenue that allows nurses to intervene with a number o f these 
concerns including anxiety, pain, and possibly fear. Music has the potential to strengthen 
the lines o f resistance and in turn protect the basic structure.
Neuman (1995) broadly defines environment as “all internal and external factors or 
influences surrounding the identified client or client system" (p. 30). The internal 
environment consists o f  “all forces o r interactive influences internal or contained solely 
within the boundaries o f  the defined client" (p.31). This correlates with the model's
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intrapersonal factors or stressors. Poor clotting factors, dehydration, insufficient nutrition, 
and learned reactions to stress are internal environnnental factors that can affect how a 
client's body will respond to the stress of an IV insertion. The external environment 
consists “o f all forces or interactive influences external to or existing outside the defined 
client system" (p. 3 1 ). This correlates with interpersonal and extrapersonal factors or 
stressors. Conditions under which an injur}' occurred and safety issues that threaten the 
client are examples o f  external environment. Finally, Neuman discusses the created 
environment which is developed unconsciously by the client and “represents an open 
system exchanging energy with both the internal and external environment" (p.31 ). How 
the client views the threatening surroundings o f  the ED as well as past experiences with 
and reactions to an invasive procedure are examples o f the environment created by the 
client and may lead to additional stress. Using Neuman's theory one can conclude that 
music may improve the client’s ED visit. This in turn will decrease future fears and threats 
brought on by the created environment and fortify the basic structure.
In summary, every aspect o f a person can only be understood by examining the 
total system. Each system is a consolidation o f  five variables. Any disruption in the 
system's usual stability level is considered a  stressor. Stressors occur within an 
individual's internal, external, and created environments. The degree to which the system 
is disturbed by the stressor depends on the system’s circumstances and tfie defense 
mechanisms the person lias adapted over time. Nurses assist clients in gaining stability. 
This is accomplisfied by reducing known or possible internal or external stressors which 
impinge on the clients ability to maintain stability. Music is a powerful tool to strengthen 
lines o f resistance and help clients move toward greater stability.
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For the purpose o f  this study the concepts o f secondary intervention, internal 
environment, external environment, and lines o f resistance will be discussed. As 
mentioned previously, the internal environment occurs within the boundary o f the client. 
This includes all physiological, learned, and conditioned responses one has developed 
throughout their lifetime. When an illness or injury occurs, the body's internal responses 
go to work protecting the basic structure. If  the client is healthy both physiologically and 
psychologically, the chances o f  complete recovery and energy conservation are greater.
The external environment consists o f  forces occurring outside the boundaries o f 
the client both at proximal range (interpersonal stressor) and at distal range (extrapersonal 
stressor). When a person comes to the ED tor treatment o f their illness or injury these 
stressors add to the intrapersonal stressors already present. External stressors such as 
how the ED stafl'communicate to the client and the atmosphere o f  the ED can affect how 
the client will respond to their illness. Likewise, financial concerns o f the costly ED visit 
and issues o f healing may also add stress. Kiecolt-Glaser (1995) studied caregivers and 
found that those who were highly stressed while giving care to their loved ones 
experienced slower rates o f  wound healing. It is obvious that such features are important 
considerations when trying to maintaining system integrity and they are very influential in 
precipitating increased anxiety and pain. However, due to time constraints and an inability 
to control for things such as atmosphere and finances, these stressors will not be addressed 
within the context o f this thesis. In order to exert as much control as possible over 
external stressors such as staff personalities and atmosphere, the researcher interacted with 
the client one on one while obtaining research data and when performing the venipuncture.
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Lines o f  resistance are activated following invasion o f  the normal line o f defense by 
environmental stressors. These lines represent what the client has become or evolved into 
over time. Effective lines o f resistance have the ability to reverse the reaction to stressors 
allowing the system to reconstitute. Ineffective lines o f  resistance can eventually lead to 
death (Neuman, 1995). This research attempted to strengtlien those lines o f resistance 
and conserve energy through the introduction o f music. An awareness o f  these variables 
and concepts provide nursing with the ability to deliver holistic, quality care to a client that 
presents to the ED requiring an invasive procedure and experiencing the pain and anxiety 
that accompanies such illness or injury.
Review o f  Literature
In recent years a great deal o f research has been accomplished in the area of music 
therapy. Numerous studies have found a positive correlation between the use o f music 
and its ability to help in easing pain and anxiety (Menegazzi, Paris, Kersteen, Flynn, & 
Trautman, 1991; Mullooly, Levin & Feldman, 1988; Pfaff, Smith, & Gowan. 1989; and 
Updike, 1990). Research has also shown that the nursing profession may be “awakening 
to the role o f  the nurse in the judicious integration o f music into total, individualized 
patient care” (as cited by Cook, 1981, p. 261 ). Music is a diversional activity which helps 
to refocus the patient’s experience o f  pain and anxiety into something more pleasant.
Music is one tool to assist nurses in strengthening their clients’ lines o f  resistance.
Subjective Comments. Numerous subjects have reported the value o f  music in 
decreasing their pain, anxiety, or a combination. Menegazzi, et al. (1991 ) studied music’s 
effect on pain during laceration repair in the ED. One hundred percent o f  the patients 
involved in the study said they would use music in the future. Likewise, music therapy has
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been instituted in the ED to help relieve the pain and anxiety experienced by pediatric 
patients undergoing invasive procedures (Berlin, 1998). Berlin found a difference between 
pediatric patients who listen to music and those who do not. Staff members reported a 
reduction in behaviors consistent with pain and anxiety when music was utilized in the ED 
setting. Positive findings were reported by Locsin (1981 ) as one hundred percent o f  the 
subjects said they would use music during iheir post- operative period again. Updike 
(1990) studied pain in the intensive care imit (ICU). She found that two-thirds o f the 
patients experienced physical and/or emotional pain before music therapy. After the music 
therapy, the patients reported diminished, more manageable, or absence o f pain. Heiser, 
Chiles, Fudge, and Gray (1997) studied patients who were emerging and recovering from 
anesthesia. The subjects reported feeling more relaxed and distracted with the music. 
Though the sample size was only nineteen, one-hundred percent said they would use 
music for future surgical procedures and felt it was beneficial during surgery. Studies 
conducted over several days (Locsin, 1981 and Mullooly, Levin, & Feldman, 1988) 
demonstrated a decreased pain experience on the second day.
Pain. Several studies have demonstrated music's positive effect on pain 
management. Magill-Levreault (1993) found that "music may alter components o f  the 
total pain experience and thus diminish the perception o f pain" (p. 43). Evidence to 
support music’s therapeutic role in pain reduction is offered in a variety o f studies 
(Dubois, Bartter, & Pratter, 1995; Locsin, 1981; Menegazzi, Paris, Kersteen, Flynn, & 
Trautman, 1991; Pfaff, Smith, & Gowan, 1989; Schorr, 1993; and Updike, 1990). These 
researchers demonstrated a decrease in the perception o f pain after music therapy was 
instituted.
IS
Some researchers reported that the intensity o f  pain considerably determined if the 
musical intervention would be effective. Marchette, Main, and Redick (1989) observed 
music's effects during the intense pain o f cutting and clamping during the neonatal 
circumcision. They found no beneficial use o f playing taped recordings o f music nor 
recordings o f intrauterine sounds during the procedure. However, neonates were more 
relaxed during other less painiul steps o f the procedure when music was provided. In 
contrast, Davis (1992) found music was not statistically helpful during ofllce 
gynecological procedures and felt it would have been more effective with severe pain 
experiences such as punch biopsy or colposcopy. Music's effect on the pain experienced 
during IV access has been found to be ineffective in relieving discomfort in several studies. 
Jacobson (1999) researched pain's intensity and distress during intravenous catheter 
insertion on adults in the hospital setting. She found no statistical difference between the 
music group and the control group. Arts, Abu-Saad, Champion, Crawford, Fisher,
Juniper, and Ziegler (1994) produced similar findings when they studied children, ages 
four to sixteen, requiring IV access for surgery. The researchers found "no discernible 
benefit from music distraction" (p. 800). They attributed their findings to the lack o f  
cognitive development o f the younger children who may have been unable to understand 
the Faces Pain Scale or the visual analogue toy.
Anxietv. Multiple studies have reported the benefits o f  music in decreasing anxiety 
(Eisenman &  Cohen, 1995; Guzzetta, 1989; Menegazzi, Paris, Kersteen, Flynn, & 
Trautman, 1991; Mullooly, Levin, & Feldman, 1988; Palakanis, DeNobile, Sweeney, & 
Blankenship, 1994; Pfaff, Smith, & Gowan, 1989; Updike, 1990; and White, 1992). 
Although these benefits were not statistically significant, numerous subjects praised the
16
results. Research conducted in stressful environments such as the ED and critical or 
intensive care units have shown beneficial results in managing anxiety. Menegazzi et al. 
used music to ease the anxiety that people experienced in the hectic environment o f  the 
ED. In a study by Guzzetta, critical care patients with the presumptive diagnosis o f  acute 
myocardial infarction received music and relaxation therapy. The majority o f the subjects 
reported they teamed to relax with the music, thought it would be helpful to future 
patients, and planned to continue the practice during their recovery. Similarly, White's 
findings from a study o f intensive/coronary care patients with the confirmed diagnosis o f 
myocardial infarction demonstrated that patients who received music therapy had lower 
state anxiety scores. Updike's study o f critical care patients found that music therapy 
resulted in improved mood, reduced anxiety and depression, and an overall diminished 
pain response. In contrast, Branason (I99S) found music offered no significant difference 
initially but found that anxiety was reduced over time. Branason’s study was conducted in 
the critical care unit (CCU) with ninety-six patients who had underwent elective heart 
bypass surgery.
Other music therapy research has been unable to demonstrate improvement in 
anxiety through verbal report or statistical measurements (Augustin & Hains, 1996; 
Gaberson, 1995; Good, 1995; and Heiser, Chiles, Fudge, & Gray, 1997). The patients in 
these studies found that music offered no difference in the anxiety level one experiences 
when preparing to undergo surgery. Control group subjects in the Augustin and Hains' 
study who received only preoperative teaching demonstrated a decrease in anxiety that 
was comparable to the experimental group. Rasco (1992) studied nine children between 
the ages o f four and twelve undergoing lumbar punctures. The children served as both the
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experimental and control group. Although the statistics were not reported, Rasco noted 
significantly higher Oucher ratings during the music intervention then during the baseline 
lumbar puncture. Rasco attributed the findings to the possibility that the music caused an 
inappropriate distraction. In addition, they felt that the headphones did not allow the 
children to hear the progress o f  the procedure or the comforting words from parents and 
stair, therefore, increasing the stress o f the puncture.
Physiologic Changes. Physiologic changes are often monitored with a musical 
intervention as a means of supporting data. Watkins (1997) describes two main central 
nervous system components that are involved in the stress response. The first component 
is the endocrine response which is responsible for releasing various hormones that in turn 
eftect cortisol levels. The second element is the autonomic nervous system. This system 
stimulates the release o f epinephrine. It is cortisol and epinephrine that are responsible for 
increasing anxiety, heart rate, and blood pressure. Music effects on the central nervous 
system may be through inhibiting the effects o f  cortisol and epinephrine.
Studies have supported improved physiologic responses with music. Guzzetta 
(1989) reported a significant decrease in heart rate (F= 48.56, p< 0.001 ) and increased 
peripheral skin temperature (F= 42.61, p< 0.001 ) with patients in the CCU. White's 
(1992) study o f  post myocardial infarction patients in the CCU demonstrated reduced 
heart rates and decreased respiratory rates. Updike (1990) also decreased blood pressures 
in the CCU through the use o f  music. Music helped Augustin and Hains ( 1996) 
significantly lower heart rates (t = -3.30, p < 0.005) , diastolic blood pressures (t = -3.20, 
p < 0.005) and respiratory rates (t = -6.40, p < 0.0005) in a group o f ambulatory surgery 
patients.
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Certain procedures proved to be better tolerated when music was oflered. Blood 
pressure, pulse, and respiratory rates lowered with the use o f music during laceration 
repair in the ED (Menegazzi et al., 1991). Pulse and mean arterial pressure decreased 
during flexible sigmoidoscopies (Palakanis et al., 1994). Davis’ (1992) study o f women 
undergoing office gynecological procedures documented a slight decrease in pulse and 
respiratory rate but the data was not significant. Marchette et al. ( 1989) found that 
although music did not help pain during the most severe steps o f  neonatal circumcision, 
blood pressure and pulse were within the normal range more frequently with the music 
group than with the control group. Additionally, Dubois et al. (1995) and Locsin (1981) 
demonstrated a minute improvement in the blood pressure, pulse, and oxygen saturation 
o f  subjects undergoing bronchoscopy and during postoperative recovery, respectively. 
Augustin and Hains (1996) used music prior to surgery and demonstrated lowered pulse, 
respiratory rates, and diastolic blood pressures during this preoperative phase. Likewise, 
Heiser ( 1997) studied vital signs throughout surgery and in the recovery room but did not 
comment on the findings.
A final analysis o f  physiologic effects o f  music involved surgeons and nursing 
students. Allen and Blascovich (1994) studied surgeons who routinely listened to music 
while operating. They performed various tasks while listening to three different types o f  
music. The researchers found that blood pressure and pulse were lower with music 
selected by the surgeons. Momhinweg (1992) demonstrated a decrease in pulse when 
nursing students listened to unfamiliar relaxing music despite the fact that this type o f 
music was not the students favorite. Physiologic changes are important factors to
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consider when deciding if music therapy is an effective intervention in relieving anxiety 
and pain.
Musical Choice. An important decision to make when using music as an 
intervention for pain or anxiety is whether or not to offer a choice o f  music. Music is “an 
orderly arrangement o f sound consisting o f melody, harmony, rhythm, tone, and pitch" 
(Watkins, 1997, p. 44). It has a personal and intimate meaning for each individual and can 
have either a calming or stimulating effect. Research at Penn State University has found 
that “the most relaxing music you can listen to is the music you like best" (as cited in 
Butcher, 1995, p. 4). Cook (1981) quotes similar findings from a 1969 study by 
Farnsworth citing “most research shows the effects to be greater the more the music has 
meaning for the listener" (p. 259). O'Callaghan (1996) agrees that “patients should be 
invited to choose the music that they wish to listen to" (p.45).
Other sources feel that choosing physiologically correct music is critical in 
managing a patient's pain and anxiety. Johnston and Davis (1996) encourage those who 
are starting a music therapy program to consider the tempo, volume, and tone of the 
music. Tempo, Johnston and Davis states, is the major cause o f  physiologic response to 
music. When music has a tempo o f 70 to 80 beats per minute it approximates the heart 
rate and is considered more soothing. Whereas faster beats may create tension. Pitch can 
create tension if it is too high and relaxation if it is too low. Therefore, many music 
therapists feel that in order to reduce anxiety, music should have a slow steady rhythm, 
low-ffequency tones, orchestral efrects, and relaxing melodies.
McCraty, Barios-Choplin, Atkinson, and Tomasino (1998) studied the moods, 
tension and mental clarity o f  healthy church goers when they listened to four different
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types o f  music. McCraty et al. found that tension increased, mood decreased and mental 
clarity was less when subjects listened to grunge rock while just the opposite was true 
when the subjects listened to designer music. Designer music is a term given to music that 
was introduced by the music industry. It is geared toward producing an effect on a 
listener’s physiological and psychological status. Momhinweg (1992) studied 
undergraduate nursing students and found that even though popular music was preferred 
by the students, it was the unfamiliar Baroque and classical music that caused the greatest 
relaxation. Allen and Blascovich (1994) studied male surgeons who were accustomed to 
listening to music while they did surgery. The surgeons performed various tasks in silence 
and repeated the tasks while listening to self-selected and investigator selected music. As 
long as the music was the surgeon’s own choice, it was associated with favorable 
physiological responses and task performance.
Research results vary when musical preference is permitted. Regardless of the 
study variable, when investigators allowed their subjects to choose their favorite music 
they were able to document an improvement in pain or anxiety (Eisenman & Cohen, 1995; 
Locsin, 1981; Menegazzi, Paris, Kersteen, Flynn, & Trautman, 1991; Palakanis, DeNobile, 
Sweeney, & Blankenship, 1994; Pfaff, Smith, & Gowan, 1989; Schorr, 1993; and Updike, 
1990). However, other researchers who allowed musical choice were unable to 
demonstrate a statistical improvement in the degree o f pain or anxiety experienced (Davis, 
1992 and Jacobson, 1999).
Bamason (1995), Good (1995), and Heiser, Chiles, Fudge, and Gray (1997) 
offered limited styles o f  music from which to choose. Their subjects reported no 
improvement in pain or anxiety with the music. Arts, Abu-Saad, Champion, Crawford,
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Fisher, Juniper, and Ziegler (1994), Gaberson (1995), and Marchette, Main, and Redick 
(1989) ofTered only tranquil forms o f music, the music that some feel is necessary to mimic 
the bodies physiological processes. However, these researchers were unable to support an 
improvement in anxiety. As the findings demonstrate, results vary widely regardless o f  
who is choosing the music.
Summary
Music has been utilized in a variety o f  settings and environments to decrease a 
patient's level o f pain and anxiety during various procedures and tasks. An intervention 
such as music therapy is an important tool that can assist the patient in building lines o f 
resistance. Although it is an art that has been around for centuries, these studies indicate 
that music is just beginning to emerge as a valuable tool in clinical health care.
A number o f  research studies have been discussed, however, the results remain 
inconclusive and diverse. Often they report very little statistical significance and a large 
majority involve small sample sizes. A greater variety o f  patient populations must be 
considered as the majority o f  research has been done in the surgical area or intensive care 
units. Consistencies in the literature have been reviewed but more research is needed to 
support the positive findings. Additionally, a look at various culttires and their application 
o f music in the healing process deserves attention. Few studies question the element o f 
time and how long one should listen to music before a decrease in pain and anxiety is 
experienced.
This research attempted to limit some o f the gaps in the literature by studying 
music’s eftects during IV insertion, an invasive, and potentially painfiil and anxiety 
provoking experience. In the emergency department, where the pace is fiist and the
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atmosphere intense, nurses are continuously looking for ways to calm and ease their 
patient's fears. Allowing a patient to select music o f their liking may give them the sense 
o f having some degree o f  control. Applying a pair o f headphones may muflle the anxiety 
producing sounds occurring around them. This inexpensive yet valuable intervention can 
aide the patient in reinforcing their lines o f  resistance.
Hypotheses
The following hypotheses were investigated:
1. Patients who listen to music will report a decrease in pain during IV insertion 
as compared to the non-music group.
2. Patients who listen to music will report a decrease in anxiety during IV 
insertion as compared to the non-music group.
3. Patients who listen to music will experience a decrease in heart rate after IV 
insertion as compared to the non-music group.
4. Patients who listen to music will experience a decrease in blood pressure after 
IV insertion as compared to the non-music group.
Definition o f Terms
Pain: A complex and abstract phenomenon that entails many different stimuli and 
responses. Pain, as measured on the visual analogue scale, is "whatever the experiencing 
person says it is existing whenever he says it does (as cited in Mullooly, 1988, p.4).
Anxiety: Feelings o f  apprehension, tension, nervousness, or worry in anticipation 
o f  IV insertion as measured by scores on the visual analogue scale.
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Music: A distraction stimulus that, when given a preference o f style, refocuses 
ones attention to something which is pleasant and occupies the mind with something 
familiar and soothing (Siegele, 1974).
Blood Pressure: The pressure o f  the blood within the arteries as measured by the 
automatic Datascope monitor.
I Icart Rate: The number o f contractions o f  the cardiac ventricles per minute as 
measured by the automatic Datascope monitor.
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Chapter 3 
Methods
Study Design
A pretest-posttest control group quasi-experimental design was chosen for this 
study. This type o f  design oHers a more accurate comparison o f the dependent variables 
of pain, anxiety, blood pressure, and heart rate against a control group. An experimental 
design is the most powerful tool available to measure cause and effect relationships 
between groups. The experimental design supports a greater degree o f confidence which 
is necessary for the implementation o f  research into nursing.
Randomization o f  subjects allows for greater control and confidence in the 
experimental design as does the use o f  a control group which allows for comparison o f the 
cause and effect relationship. A control group was used for comparison. Due to time 
constraints randomization did not occur and a convenience sample was used.
Several limitations exist with the pretest-posttest experimental design. Patients 
presenting to the emergency department are otfen rushed. They may not be willing to take 
the time to fill out a brief questionnaire, complete tools o f  measurement, or have their vital 
signs repeated. An additional concern is the Hawthorne effect. Pain and anxiety 
measurements could change once the patient is aware that they are participating in 
research. They may tend to suppress their true feelings for fear o f  embarrassment or 
ridicule. Despite these limitations, the experimental design is clearly superior in its ability 
to offer a high degree o f  confidence and support nursing interventions. Solutions for these 
limitations will be addressed later in this chapter.
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Internal Validity. Experimental research possess a high degree o f  internal validity 
due to the control that is exerted. Regardless, threats to the internal validity o f  an 
experimental design must be considered. The environment o f the ED can cause threats to 
the internal validity o f the experiment. The seemingly detached sense o f  caring one may 
perceive in the fast paced environment can increase the anxiety one is experiencing. By 
following a standard protocol which included data collection by only one researcher, 
internal validity was strengthened.
External events that lead the patient to the ED can effect results. For example, a 
subject who comes to the ED requiring IV insertion may have other injuries that must be 
considered. Providing a visual analogue scale (VAS) prior to IV insertion took into 
account any pain or anxiety one was already experiencing from other sources. A 
comparison o f  post insertion VAS ratings for pain and anxiety decreased the threat to 
internal validity.
An additional threat that may have been difficult to control was the nurse's skill in 
performing the procedure. The caregiver's technique and manner in which they approach 
a procedure can greatly effect the outcome for the patient. For this reason, all IV 
insertions were performed by the researcher.
With this particular study it was impossible to blind the subjects. It would have 
been very apparent whether or not a subject received the intervention due to the use o f 
music and headphones with the experimental group. Separate consent forms were 
administered to the two groups so that a bias was not formed by a person in the control 
group who was not offered music therapy. The close proximity o f the treatment rooms in 
the ED could have posed a threat as a person in one room could be receiving musk while
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the person next to them, separated only by a curtain, would not be receiving music. To 
decrease this threat, the control portion o f the study occurred first. After 20 subjects were 
admitted to the control group, the experimental portion took place using music with the 
next 21 participants. In this manner, subjects were not biased nor threatened the internal 
validity o f  the study.
A lack o f understanding of how to use the visual analogue scale was considered as 
a potential threat to the validity of the research. This was addressed by offering a 
thorough explanation o f  how to use the tool prior to its implementation and answering any 
questions the subject may have had. A final threat to the validity o f  the research was the 
inaccuracy o f blood pressure and pulse readings. With the use o f  the same model o f  blood 
pressure device and one researcher recording the findings, this threat was diminished.
External Validity. Several threats to external validity exist. The Hawthorne effect, 
which has been previously discussed, could have prevented generalization o f  the research 
findings to a natural setting. A novelty effect could threaten research findings. People 
may not be enthusiastic about music as a way to relax. They may consider it impractical 
or a waste o f  time. Others may be overjoyed with music and rate their pain and anxiety 
differently because o f  that. It is difficult to control for such personal preferences. A 
space for comments was included on the demographic sheet in order to allow the 
researcher to document any pertinent comments in this regard.
Experimenter effects were considered when deciding on ways to intervene in pain 
and anxiety. Personalities play a great role in increasing or decreasing anxiety. An 
experimenters calming and soothing personality, or lack thereof, could greatly influence
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how a subject will respond to the pain and anxiety they are experiencing. This threat was 
decreased by having one person perform the research.
Sample and Setting
The study took place in an emergency department in the rural Midwest. The 
hospital is a 90 bed member o f a not for profit organization. The ED treats approximately 
! 7,000-18.000 patients per year. It is an eight bed department. Six o f  the eight beds are 
in one open area with curtains dividing the beds. The arrangement is perfect for patient 
monitoring by the nurses but does not allow for a great deal o f privacy. This department 
is the only facility in a 40 mile radius and serves a five county area.
The sample o f patients for this study included anyone who presented to the 
emergency department and required a peripheral intravenous insertion. Several criteria 
had to be met before a potential subject could be included in the study. The subjects had 
to be 18 years o f  age or older. They were required to understand, read, and speak English 
as well as sign an informed consent. In addition, it was essential that the subjects could 
hear and understand instructions as well as music. They had to be free o f  alcohol and 
drugs prior to the procedure. This included any sedating medications given in the ED 
prior to IV insertion. Finally, subjects were not considered if they had an acute or life 
threatening condition that required an IV within IS minutes.
A convenience sample was used for this study. Forty-one subjects agreed to 
participate and met the inclusion criteria. Descriptive data were collected from the 41 
individuals. Ages ranged from 18 to 84 years with a mean of 5 1.8 years and a standard 
deviation (SD) o f 18.82. The mean age o f  the control group was 56.8 years with a SD o f 
16.5. The mean age o f the intervention group was 47.0 years with a SD o f  20.0.
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Participants were asked about their highest level o f  education in years. In the 
control group, education levels ranged from 6 years to 19 years with a mean o f 11.9 and a 
SD of 2.62. Education levels in the intervention group ranged from nine to 17 years with 
a mean o f 14.5 and a SD o f  1.82. Eighteen men (43.9%) and 23 women (56.1%) 
participated in this study. A breakdown o f  gender specific to the control and intervention 
groups can be found in Table 1.
Table I
Characteristics o f Nominal Demographic Data
Group Gender Anxious Person IV in past Patient in ED Pain tolerance
yes no before
male female yes no y e s ____no low mcd high
Control 9 II 5 15 19 I 18 2 3 II 6
Intervention 9____ 12_______ 7 14 19 2________ 18_____3________ 2 14 5
A fear o f  the unknown can often lead to increased anxiety and, as discussed earlier, 
an increase in anxiety can intensify pain. For this reason, subjects were asked if they had 
ever received an IV before and if they had ever been a patient in the ED before (see Table 
I).
To get an understanding o f  peoples normal level o f  anxiety and tolerance for pain 
they were asked the following two questions: Do you consider yourself an anxious person 
and how would you describe your pain tolerance. Choices were yes or no and low, 
medium, and high, respectively (see Table I ).
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Instruments
The instruments planned for this research consisted o f  blood pressure and pulse 
measurements taken with the Datascope monitor as well as the visual analogue scale, 
which measured pain and anxiety.
Datascope Monitor. Monitoring the physiologic parameters o f  blood pressure and 
pulse is one o f the ways in which to measure the degree o f pain and anxiety the subject is 
experiencing. A major physiological effect o f  the stress response, the response to pain and 
anxiety, is increased secretion o f epinepherine as well as an increase in circulating cortisol 
levels (McCance, 1998). in turn, these increased levels elevate the blood pressure and 
pulse. Physiologic measurements have the advantage o f precision and sensitivity as 
patients are unlikely to distort measurements o f  physiologic functioning. Since blood 
pressure and heart rate measurements are easily obtained, inexpensive, and reliable, these 
measurements were used as an adjunct in determining the degree o f pain and anxiety one 
was experiencing.
Recordings were taken pre procedure and five minutes post-procedure. All blood 
pressures were obtained using an automatic Datascope monitor. All heart rates were 
recorded simultaneously with the same device. Both measurements were recorded by the 
researcher to ensure reliability.
The Datascope non-invasive blood pressure monitor is a product o f  the Datascope 
corporation. The module uses an oscillometrk technique to determine blood pressure and 
pulse. A limb cuff is inflated to a predetermined pressure. Software analyzes the pattern 
o f  pulsation amplitudes as the cuff deflates and determines the systolic, diastolic and mean 
pressures as well as the pulse. Nigroni, Lam, & McLaugfilin (1989) compared the
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reliability and validity o f the monitor to a mercury manometer. Agreement was found 
with correlation coefikients o f  r = 0.979 for systolic and r = 0.3955 for diastolic 
readings.
Visual Analogue Scale. The visual analogue scale is a self-report device used to 
summarize subjective experiences. M. Frcyd first described the VAS in 1923 in the 
Journal o f  educational Psychology (as cited in Wcwcrs & Lowe, 1990). VAS use in 
nursing research is more recently evident with its application mostly used for pain and 
mood research (Wewers & Lowe).
The VAS is a straight line with end anchors which are labeled as the extreme 
boundaries o f  the subjective response being measured. For this study, the anchors on the 
VAS for pain were '*no pain” and "pain as bad as it could be”. The anchors on the VAS 
for anxiety were "not anxious” and "as anxious as 1 could be”. Subjects responded to the 
VAS by drawing a mark through the line at the position that best represented their current 
sensation or feeling.
Most commonly, the line is 100 millimeters (mm) and is drawn horizontally or 
vertically. Research has shown conflicting data as to whether the horizontal or vertical 
axis gives the better results (Cline, Herman, Shaw, & Morton, 1992; Gifl, 1989; and 
Wewers & Lowe, 1990). For this study the vertical line was used as research supports 
that it is more sensitive, easier to understand and easier to use. For example, as pain 
increases one can more easily relate this to going up a scale. Thus, with the vertical scale, 
the subjects mark goes higher up on the line as the pain increases. The intensity o f the 
sensation being measured, pain and anxiety in this case, were scored by measuring the 
millimeters from the low end o f the scale to the subject’s mark. A score can range from 0
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to 100 mm. No gradations were placed along the line as doing so reduces sensitivity (Gift, 
1989 and Vogelsang, 1988).
Advantages o f the VAS include ease o f  use, it can be seen easily, and it requires 
minimal dexterity to complete. An additional advantage is that it allows for rapid 
assessment o f a person’s subjective feelings. This is an important consideration in view o f 
tlie episodic care llial is provided in llie ED.
Despite its strengths, several disadvantages result from the use o f  the VAS. Some 
people have difiiculty converting ’a subjective sensation to a straight line" (Gift, 1989, p. 
286). The VAS used in this study contained detailed instructions which were printed at 
the top o f the scale in order to combat this problem. Gift also notes that researchers 
question the need to show subjects their previous markings for comparison when repeated 
measures are performed. The subjects in this study were not allowed to see their previous 
marks when they repeated their measure. Researcher’s beliefs differ greatly in regards to 
the accuracy of photocopying the scale (Cline et al., 1992 and Gift, 1989). To ensure 
complete accuracy, each VAS scale was printed on a Hewlett Packard Deskjet printer. A 
final disadvantage o f the VAS is scorer’s error. To maintain validity and reliability the 
following recommendations from Cline et al. were used. A template was created which 
contained the 100 mm marks. This was positioned over the subject’s VAS. The template 
was aligned using structural and visual references. A box that framed the VAS line served 
as the first reference while the perpendicular anchors served as the second reference point. 
With these reference points, error was virtually eliminated.
“For the most part, investigators have deemed the VAS to be a reliable and valid 
measurement tool’’ (Wewers & Lowe, 1990, p. 230). Reliability o f  the VAS for assessing
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subjective states has been evaluated by a variety o f  methods. Correlation scores ranging 
between 0.95 and 0.99 have been reported using repeated measures with various types o f  
pain (Wewers & Lowe and Vogelsang, 1988). Vogelsang's study o f  anxiety was 
positively correlated, r = 0.84, with scores obtained from the State Anxiety Inventory.
The validity o f the VAS has been established with a variety o f  techniques. Wewers 
and Lowe (1990) report that the VAS was more sensitive to line changes in pain as 
compared to both numerical and four-point rating scales. Correlations between the VAS 
and various instruments were reported to range from 0.42 to 0.91. Lowest correlation's 
were seen when comparing the VAS with the McGill Pain Questionnaire, simple 
descriptive scales, and hxed point scales. Highest correlation's were demonstrated against 
the numerical rating scale.
Procedure
Approval for the study was obtained from the Human Research Review 
Committee at Grand Valley State University (Appendix A). The institution in which the 
study was performed did not have a review board. Approval, therefore, was sought from 
the nursing and medical directors o f the emergency department (Appendix A).
All patients presenting to the ED were evaluated by an ED physician. For 
purposes o f  this study, if the physician determined that the patient needed IV therapy for 
continued treatment, the patient was considered for participation in the study. The patient 
was matched against the inclusion criteria previously mentioned. They were informed o f 
the research and asked if they would be willing to participate. The first 20 subjects who 
chose to participate were assigned to the control group. Once verbal consent had been 
obtained the researcher read from a script (Appendix B). The script detailed the purpose
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o f  the study, the exact procedure, what could be expected, and the length o f time 
involved. It was emphasized that the risk to subjects was minimal and no more than 
would be found in daily living. Subjects were also informed that if for any reason they 
removed the headphones before post IV insertion data had been collected, they would be 
eliminated from the study.
The subject signed a written consent form specific to the control group (Appendix 
C). The consent form did not contain any information regarding music therapy so that 
biases were not formed. Blood pressure and heart rate measurements were obtained using 
the Datascope non-invasive blood pressure monitor. The same model o f Datascope 
monitor was used throughout the study, however, different monitors may have been used 
depending on which room the patient was in at that time. This initial blood pressure and 
heart rate was recorded by the researcher in the space provided on page two o f  the 
demographic sheet (Appendix D).
Following collection o f physiologic data, the researcher gave detailed instruction 
on how to complete the VAS for both pain and anxiety. Subjects were asked to take into 
account any and all pain and anxiety they were experiencing at that moment. The subject 
was asked to place a mark on both scales (Appendix E). Once the blood pressure, pulse, 
and pre procedure VAS’s had been completed and collected the subject was asked to 
complete the demographic data (Appendix D) while the researcher prepared the necessary 
equipment for IV insertion. Due to time constraints in the ED, the demographic data and 
instruments were selected based on the assumption that they would not delay treatment 
nor discharge yet provide the most information.
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After ftve minutes the researcher returned and prepared for IV insertion. To 
control interval validity, only the researcher, with IS years of experience in IV Insertion, 
performed the venipunctures. The following technique was used for each person. The 
procedure was explained to the patient and questions were answered. A tourniquet was 
applied to the arm and the best vein for cannulation was identified. While wearing gloves, 
the researcher applied betadine solution (except in the case o f patient allergy at which time 
alcohol was used). The solution was allowed to dry on the arm. The IV was then inserted 
and capped off or connected to an IV solution that had been ordered by the physician. 
Patients who present to the ED often need an access site for medications. It is not always 
necessary to provide fluid resuscitation. For this reason, some IV 's are capped off After 
insertion, the IV was secured with tape.
Five minutes after successful insertion o f  the IV, the subject was asked to complete 
the post-procedure VAS’s for pain and anxiety (Appendix E). Again, the subjects were 
asked to take into account any and all pain and anxiety including that experienced from the 
IV insertion. Blood pressure and pulse were again obtained and documented on page two 
o f the demographic sheet. Space was also allotted on page two for pertinent comments as 
well as the number o f  attempts required for successful IV insertion (Appendix D).
The researcher collected all the data and confirmed that the same identification 
number was on all the information. All forms contained the subjects two digit 
identification number written at the top right comer o f each page to ensure accuracy. A 
business card was given to the participant (Appendix F). The card thanked them for their 
participation in nursing research. It also contained the researchers name and phone 
number as well as the name and number o f  the contact person on the human research
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review committee at Grand Valley State University. The pen that the subject used for 
completing their information had an inscription that read, “Thank You for supporting 
nursing research”. As a display o f appreciation for their time and eObrt, the pen was 
offered to the subject at the completion o f the study.
Once 20 subjects had been placed into the control group, the experimental portion 
o f the study began. The procedure remained the same with the exception o f musical 
intervention. Subjects in this group received an explanation o f the benefits and minimal 
risk that music can offer during IV insertion. Once written consent for music intervention 
(Appendix C) had been obtained and completion o f  the VAS’s, blood pressure, and pulse 
were recorded, the subject was asked to choose a compact disk containing music o f  their 
liking. A wide range o f musical selections were available including rock, designer, 
country, jazz, and classical. Three selections were offered from each category. A 
portable compact disk player with headphones was supplied in order to listen to the 
music. The subject was instructed on how to use the player and headphones. After their 
questions had been answered they were asked to apply the headphones and begin to listen 
to their musical selection. While they listened to the music, the participants completed 
the demographic sheet. The subject was informed that the researcher would return in five 
minutes to start the IV. If they became thoroughly engrossed in the music they were 
informed that their name would be called. If  they did not hear their name the researcher 
would gently touch their arm. Informing the subjects ahead o f time controlled the 
amount o f  anxiety they may have experienced fmm being startled by the researchers 
return.
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While the subject listened to music and completed the demographic sheet, the 
researcher prepared the equipment for IV insertion. After approximately five minutes o f 
listening to the music, the researcher returned for the procedure. Preparation and 
insertion o f  the IV remained the same as described for the control group.
The subjects continued to listen to the music. Approximately five minutes after 
successful insertion ofllte IV ilie subject was asked to complete tite post procedure 
VAS's. Their blood pressure and heart rate were recorded on the demographic sheet. In 
addition, space was provided on page two o f the demographic sheet in which to record 
specific times including the start o f  the music, at the moment o f IV insertion, and again 
when the data collection was complete (Appendix D). Those who wished to continue 
listening to music while in the department were allowed to do so. This request along with 
any pertinent comments were noted in the spaced provided on the demographic sheet. 
Subjects in the experimental group also received the business card and thank you pen at 
the completion o f  the study.
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Chapter 4 
Data Analysis
The purpose o f this study was to examine the effects o f  music on pain and anxiety 
during IV insertion in the ED. The dependent variables included pain, anxiety, blood 
pressure, and pulse. Pain and anxiety were measured separately using visual analogue 
scales that were administered prior to IV insertion and approximately five minutes after 
insertion. Blood pressure and pulse were obtained before and after IV insertion with a 
Datascope monitor. The independent variable was the use o f music. The first 20 
participants were assigned to the control group. They did not receive music during IV 
insertion. The next 21 participants were placed in the intervention group and received 
music during the IV insertion.
The following hypotheses were investigated:
1. Patients who listen to music will report a decrease in pain during IV insertion 
as compared to the non-music group.
2. Patients who listen to music will report a decrease in anxiety during IV 
insertion as compared to the non-music group.
3. Patients who listen to music will experience a decrease in heart rate after IV 
insertion as compared to the non-music group.
4. Patients who listen to music will experience a decrease in blood pressure after 
IV insertion as compared to the non-music group.
Data were analyzed using the Statistical Package for Social Sciences (SSPS/Windows) 
software. A level o f  significance was established at p  < 0.05.
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The nature o f this quasi-experimental study design was one o f test and re-test. In 
order to control for pretest variables and confidently say that the musical intervention 
made a  difference in post-test scores, an analysis o f covariance (ANCOVA) was used. 
ANCOVA controls for pretest measures by taking the covariate, or pre-test scores o f the 
specific variable, and statistically adjusting the scores. This allows one to accurately 
describe the reason for differences in post-test scores. Five ANCOVA's were run for the 
four hypotheses. Blood pressure was divided into systolic and diastolic requiring two 
ANCOVA’s for the one hypothesis.
Dependent Variables
Pain. No statistical significance was found when comparing the groups. Results 
o f the ANCOVA, with the covariate being pre-procedure pain scores, demonstrated no 
statistically significant difference between the control and intervention groups with post­
procedure pain scores 1, 37) = 0.93 and p  = 0.34 (see Table 2).
Table 2
Analvsis o f  Hvpothesis I
Group Pre-Procedure Post-Procedure
Range Mean SD Range Mean SD
Control 0-95 39.3 32.0 0-94 40.5 31.9
Intervention 0-100 53.0 29.7 0-94 48.5 30.8
Anxietv. Music proved effective when comparing the control and intervention 
groups anxiety level. The ANCOVA demonstrated a statistically significant difference 
between the groups post-procedure anxiety levels F{ 1,37) = 10.39 and p  = 0.003. Table 3
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analyzes the tests o f  significance for the post-procedure. Pre-IV insertion scores ranged 
from 0-95 with a mean o f 44.5 and a SD o f 34.2. Pre-insertion scores ranged fmm 0-100 
with a mean cf44.5 and a SD o f  30.2 for the intervention group. Post-IV insertion scores 
ranged from 0-92 (M = 38.6; SD = 32.1 and 0-100 (M = 38.1 ; SD = 3 1.0) for the control 
and intervention groups, respectively.
Tabic 3
Tests o f  Significance for Hvpothesis 2
Source o f 
Variation 
Within + 
Residual
Sum o f 
Squares 
20363.18
Degrees o f 
Freedom 
37
Mean
Square
550.36
F P
Covariate 14293.77 1 14293.77 25.97 .000
Group 3947.64 1 3947.64 7.17 Oil
Group by 
Covariate
5718.95 1 5718.95 10.39 .003
Model 18447.31 3 6149.10 11.17 .000
Total 38810.49 40 970.26
Pulse. Significant changes in pulse rate were not demonstrated post-IV insertion 
between the two groups [A^l, 37) = 0.02; p  = 0.884 (sec Table 4)).
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Table 4
Analvsis o f Hvpothesis 3
Group Pre-Procedure
Range Mean SD 
Control 54-121 81 6 18.5
Intervention 58-122 79.5 14.4
Post-Procedure 
Range Mean SD
4^120  lYi
54-116 78.0 13.5
Blood Pressure. Two ANCOVA were run to check for significant changes 
between systolic and diastolic blood pressure post-procedure. There were no statistically 
significant changes found [F\ 1,37) = 0.29;p  = 0.593 and F\\ ,  31) = 0.06;/» = 0.813) for 
systolic and diastolic pressures, respectively (see Tables 5 and 6).
Table 5
Analvsis o f Svstolic Blood Pressures for Hvpothesis 4
Group
Control
Pre-Procedure 
Range Mean SD
Post-Procedure 
Range Mean SD
104-195 145.1 27.4 100-180 134.95 23.08
Intervention 106-190 139.5 19.95 111-219 138.24 23.22
4 1
Table 6
Analvsis o f Diastolic Blood Pressures for Hvpothesis 4
Group Pre-Procedure Posl-Procedure
Range Mean SD Range Mean SD
^ t r o l  60-1 ÏI 7874 12 94 OO-IO^ 7?785 13.25
Intervention 68-102 81.4 12.47 60-102 77.1 11.36
Based on the ANCOVA, o f the four hypotheses, only number 2 regarding anxiety 
was supported. After finding this one difference with ANCOVA, the researcher was 
interested in seeing if there were any changes in the dependent variables within the groups. 
In order to see if there were significant changes fix>m pre to post scores in each group a 
paired t-test was performed. The paired-t-test found that the intervention group made 
significant improvement in two areas, pain and anxiety, and although not statistically 
significant, the diastolic blood pressure was trending (see Table 7). The control group 
demonstrated a statistically significant change in their systolic blood pressure (/ = 4.671 ; d f  
= 19;/) = .000) although, as the values demonstrated above, clinical significance is minimal 
as the blood pressures ranged from 104-195 mmHg pre-IV insertion to 100-180 mmHg 
post-IV insertion.
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Table?
Paired t-test for Differences Within Groups
Variable Mean SD t df P
pre post pre post
Control
Pain 39.30 40.50 32.03 31.89 -0.331 19 0.744
Anxiety 44.50 38.55 34.15 32.07 0.649 19 0.524
Pulse 81.55 77.05 18.54 18.07 1.961 19 0.065
Systolic 145.10 134.95 27.37 23.18 4.671 19 0.000
Diastolic 78.40 77.85 12.94 13.25 0.220 19 0.828
Intervention
Pain 53.00 48.52 29.65 30.37 2.742 20 0.013
Anxiety 44.52 38.05 30.23 31.03 3.049 20 0.006
Pulse 79.52 78.00 14.43 13.45 0.921 20 0.368
Systolic 139.48 38.24 19.95 23.22 0.286 20 0.778
Diastolic 81.43 77.05 12.47 11.36 2.005 20 0.059
A Anal statistical analysis was performed to And out if any of the differences 
reported were due to variances in the demographics o f  the subjects. To determine if there 
was a statistical difference between groups in regards to age and education a t-test was 
employed. A chi-square was used to determine differences between the control and 
intervention groups in regards to the nominal data o f  gender, history o f being anxious, and 
degree o f  pain tolerance.
The t-test demonstrated no statistical difference between the control group and the 
intervention concerning age (/ = 1.697; df=  39; p  = 0.098) and education (/ = -0.841 ; df=  
38; p  = 0.406). Likewise, the chi-square found no statistically signiAcant difference 
between the groups when taking into account gender (X* = 1.000; p  = 0.57), history o f 
being anxious 0.734; p  = 0.405), and level o f  pain tolerance (A’^ = 0.627; p  = 0.731 ). 
The t- test and the chi-square proved that there is no statistical difference between the
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control and intervention group. Demographically the two groups were relatively 
homogeneous despite the fact that they were not randomly selected. Statistically proving 
that the groups are equal allows confidence in saying that the changes seen with pain, 
anxiety, and diastolic blood pressure are due to the intervention o f music.
Additional Findings o f Interest
Source o f Pain. Documentation was done regarding the subjects source o f pain 
when they completed the pre-IV insertion VAS. They were asked to consider all o f their 
pain at that precise moment and include that in the VAS. This was documented on the 
area provided on the pre-procedure VAS form. Subjects were found to have a wide 
variety o f  physical complaints. Eleven o f the 4 1 subjects were experiencing abdominal 
pain including pelvic pain. Ten people documented chest pain as their source o f 
discomfort. Back and neck pain was experienced by five subjects. Orthopedic problems 
of the extremities along with cellulitis caused pain for eight subjects. Finally, generalized 
flu type symptoms including sore throats and body aches caused discomfort for four 
individuals. Four individuals were experiencing no pain prior to IV insertion and eight 
people described more than one area o f  discomfort.
Musical Choice. Three selections were offered in each o f five categories including 
rock, designer, country, jazz, and classical. O f the 21 subjects in the intervention group 
33% chose coimtry, 48% listened to designer music, 10% selected jazz, and 9% listened 
to rock. One subject commented that "usually I like this music but I don't with all this 
pain." Another subject who had often had problems with IV insertion in the past 
commented that "this was the easiest IV I ever had, the musk really helped relax me."
4 4
Length o f Time. Times were recorded regarding when the subject began to listen 
to music, when the IV was inserted, and when data collection was completed. An average 
o f 7.14 minutes elapsed from the start o f the music until the IV was inserted. The times 
ranged from two minutes to 17 minutes. Time from IV insertion to collection o f  data 
averaged 6.43 minutes. One subject received music for two minutes while the remaining 
20 people listened between live and ten minutes from IV insertion lu the end o f data 
collection.
Subjective Comments. The majority o f people provided positive yet unenthusiastic 
comments in regards to listening to music. Comments such as “I guess it helped”, “it was 
alright”, and “it relaxed me somewhat” were common. Five subjects declined to comment 
either positively or negatively. Two subjects, one suffering physically and emotionally 
from domestic abuse and experiencing chest wall and rib pain and another women 
experiencing severe abdominal pain found the music so distracting that it made their pain 
worse. They both commented on the fact that it “took everything I had to concentrate on 
the pain” and the music, rather than serving as a distraction, took their focus point away 
and made things worse.
Positive comments included “what a great idea”, “I felt better while it was 
playing”, and simply “it helped”. One subject was annoyed by the music initially because it 
was too loud. Once the volume was adjusted she enjoyed relaxing to it and found it quite 
helpful. Ironically, o f  the subjects who did enjoy the music only one continued to listen to 
music after the post-procedure data was collected.
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Summary
Hypothesis 2 stated that patients who listen to music will report a decrease in 
anxiety during IV insertion as compared to the non-music group. This hypothesis was 
supported by ANCOVA and found to be statistically significant [F\\, 37) = 10.39; p  = 
0.003]. When the t-test and chi-square were perfonned to test for group Itomogeneous, it 
was reported that the groups were equal in regards to the demographic data collected. 
With equal groups being studied and the covariate o f  pre-IV insertion VAS for anxiety 
statistically adjusted, it can be reported with confidence that music played during IV 
insertion helps lower anxiety levels.
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Chapter 5 
Discussion and Implications
Discussion Related to Hypotheses
Hvpothesis I. The ANCOVA did not support the hypothesis that subjects who 
listened to music would experience a decrease in pain when compared to the non-music 
group. Subjects in the intervention group did not experience a significant decrease in their 
pain when compared to the control group. However, when looking within groups, a 
paired t-test did show a significant decrease in pain from pre- procedure to post-procedure 
for the intervention group. The small sample size may have attributed to the ANCOVA 
findings.
The majority o f the subjects in this study were experiencing severe pain. In the 
case o f  several subjects the pain was so severe that an IV insertion could not compare to 
the intensity o f  their pain. Subjects were asked to take all o f  their pain into consideration 
when marking the VAS. However, the degree o f pain together with the distractions 
inherent in the environment could explain why music is not enough to decrease severely 
acute pain significantly.
Hvpothesis 2. Controlling for pre-procedure anxiety, the ANCOVA found that 
music significantly effected the post-procedure anxiety o f  the intervention group when 
compared to the control group. Allowing musical choice could be one reason people were 
less anxious. People often looked forward to going through the collection o f  music and 
finding something that appealed to them. Several subjects, prior to agreeing to 
participate, commented “are you going to make me listen to elevator musk”. This may
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demonstrate people’s desire to listen to something they are familiar with and how that 
familiarity can bring about relaxation in an unfamiliar environment.
One researcher performing the data collection may have helped decrease anxiety 
levels. Data was not influenced by different attitudes, biases, and styles o f other 
researchers. In addition, the researchers skill level may have influenced anxiety levels. Of 
the 41 subjects only one had to go through a second IV attempt. Several subjects 
commented that they were much more relaxed after the IV was successfully inserted the 
first time as they had bad experiences in the past.
It is necessary to discuss the large F value obtained with analysis o f covariance. It 
is assumed that the large value is due to the small sample size. The clinical significance of 
the findings must also be questioned as the post procedure means for both groups were 
virtually the same (M = 38.6; SD = 32.1 and M = 38.1; SD = 31.0 for the control and 
intervention groups, respectively).
Hvpothesis 3. There was not a significant difference in pulse measurements after 
IV insertion between the control and experimental groups. This may go along with the 
fact that pain did not improve either. Physiologic and pharmacological processes may 
have accounted for the lack o f support. One subject was hyperthermic with a temperature 
over 102 degrees accounting for his tachycardia and five other subjects were bradycardic 
due to being on beta-blocker therapy. Music may not be able to positively affect heart 
rates when such processes are influencing the body. The length of time one listened to 
musk may not have been sufRcknt to  decrease pulse. In addition, people often did not 
get to relax in the environment due to interruptions and personal concerns regarding their 
health.
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Hypothesis 4. The ANCOVA did not support hypothesis 4. Patients who listened 
to music did not experience a decrease in either systolic or diastolic blood pressure in 
comparison to the control group. The paired t-test was trending towards signilicance with 
diastolic blood pressures in the intervention group, however, the mean diastolic blood 
pressure pre-procedure and post-procedure only changed trom 81.43 to 77.05, 
respectively.
Relationship o f  Findings to Conceptual Framework
This study was guided by Neuman's systems model (Neuman, 1995). Neuman's 
model was assessed as an appropriate structure for this study. It emphasizes a holistic 
view with both the client and nurse considered part o f  the immediate system of interaction. 
Neuman believes that each person is unique and in constant change and flux in relation to 
environmental influences. This is especially useful in the hectic environment of the ED. 
The model encourages the nurse to learn about the clients' experiences, expectations, and 
views about their health. In other words, it is necessary to understand a client's internal 
and external environment. Since only one researcher collected the data, there was an 
ability to develop a relationship with the client and discover their fears, expectations, and 
more importantly, experiences in regards to past IV attempts and ED visits.
Contrary to expectations, the ANCOVA was unable to prove that music was an 
eflective tool in decreasing levels o f  pain, pulse, and blood pressure. Paired t-test studies, 
however, demonstrated that musk within the intervention group offered a signifkant 
improvement in pain, anxkty, and diastolk blood pressure. Neuman (1995) describes 
nursing interventions as attempts toward general improvement o f  clknt system capability 
and better adjustment o f behavioral patterns. The application o f musk is one intervention
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that may lead to these improvements and build a clients lines o f resistance, lines that 
prevent stressors from threatening the viability o f  the system.
Unique to Neuman's system model is the created environment (1995). The 
created environment “acts as a safety net or shield against the reality o f  the environment" 
(p. 322). A client's friture opinions o f  nursing care and the ED may be enhanced due to 
the fact that their created environment experienced music.
Discussion o f  Findings Related to Previous Research
The review o f literature regarding the use o f  music to decrease pain and anxiety is 
inconclusive. As reported earlier, the results o f  the studies varied widely.
Pain. The majority o f  literature found that music did not oiler a signifrcant 
decrease in pain between the control and experimental groups. One study (Schorr, 1993) 
found that the music increased the pain threshold. Quite the opposite was found in this 
study. Several subjects mentioned that the music did not allow them to focus on their pain 
thus making the pain less tolerable. Research data has been collected in a variety o f 
different environments. Those that demonstrated improvement in pain occurred in 
operating and recovery rooms as well as ICU's. Patients in these environments experience 
more personalized one on one care as compared to the ED where care is episodic, last, 
and performed by numerous people.
Anxietv. Literature reviews are divided almost equally in regards to whether or 
not music effectively decreased subject's anxiety. This study did demonstrate a signifrcant 
decrease in anxiety levels supported by the ANCOVA as well as a decrease in the 
intervention groups anxiety level from pre-procedure to post-procedure supported by the 
paired t-test. A reason for this decrease may be due to allowing musical choice. A
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majority o f  past research that positively affected anxiety allowed their subjects to have 
musical choice. Studies involving music have been performed, for the most part, in the 
ICU and operating and recovery rooms. These environments, in addition to the ED, can 
produce great amounts o f  anxiety as patients anticipate their outcomes. In contrast, the 
subjects with anxiety levels that were not helped by music were also studied in the same 
environments. In some aspects, music seems to be an effective tool to decrease anxiety 
levels, however, more research is needed.
Phvsiologic Changes. For the most part, literature reviews report that pulse rates 
and blood pressures dropped when music was used. The results vary widely, however. 
Pain and anxiety greatly influence pulse and blood pressure due to epinephrine and 
cortisol. Pain was decreased within the intervention group, however, it was not 
significantly effected between the groups. For this reason, it may be implied that 
physiologic changes would not improve with the use o f music. Menegazzi et. al. (1993) 
and Updike (1990) were the only studies that reported a significant decrease in pain as 
well as pulse and blood pressure. In the remaining studies if pain or anxiety did not 
decrease neither did the pulse and blood pressure.
Subjective Comments. The majority o f  subjects in previous studies reported that 
they would use music therapy again. Although the 66 % o f  participants in this study felt 
the music was helpful, there were several people, as mentioned previously, who felt that 
the music decreased their pain tolerance. This correlates with previous research where the 
subjects experiencing more acute pain found the music less desirable and helpful. It 
contrasts Schorr’s 1993 study which reported clients felt their pain threshold increased. 
Her subjects, however, were experiencing the chronic disease o f  rheumatoid arthritis and
SI
they were being studied in their home. Lack o f  support in this study could be due to the 
severity o f  the acute pain as well as the ED environment with its episodic care.
Limitations
The generalizability o f  the findings o f  this research study is limited by its small, 
non-random sample. This research would be more applicable to the population had it 
involved a larger, randomly selected sample size. A strength o f  this study, however, was 
that denaographically the two groups were relatively homogenous. The period o f time 
allotted for data collection was not sufficient. The researcher did not anticipate the 
number o f  potential subjects that would refuse to participate as well as the number of 
subjects who were too acutely ill to be included in the sample.
The ED environment is a difficult area to perform pre-test/post-test studies.
Patients are often in acute pain and requiring immediate analgesia. Often people are 
unable to concentrate due to the multiple distractions caused by others and the 
surroundings itself. This study took place in an eight bed ED with rooms separated only 
by curtains. This claustrophobic type o f environment could have intensified the number o f 
distractions. In addition, fi-equent interruptions fiom laboratory, radiology, 
cardiopulmonary, and medicine may have biased results. Tests often had to be delayed for 
the predetermined five minutes following IV insertion so as not to bias results. This in 
turn delayed patient testing and access to analgesia.
It was felt that the use o f headphones hindered more than helped in this study. The 
original thought regarding the headphones was that they would decrease anxiety levels by 
serving as a  barrier to distractions. Researcher observations found that subjects were 
uncomfortable wearing the headphones. Several subjects were dropped fiom the study
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because they removed the headphones the minute someone opened the curtain or talked to 
them. Subjects were often interrupted by personnel fi'om laboratory, radiology, and 
cardiopulmonary. People were uncomfortable being seen with the headphones on. One 
subject said, "this must look great. I'm supposed to be sick and I'm  lying here listening to 
music through a pair o f headphones. " Several subjects commented that they thought they 
would miss valuable information regarding their plan o f care or progress.
Another limitation may have centered around a lack o f trust. Neuman (1995) 
discusses the caring caregiver. This implies that nurses act to protect clients'
"preferences, privileges, wants and desires, health, and needs rather than their own " (p. 
67). Nurses need to show their clients that they are caring caregivers. Often it may take 
longer than a nurse's brief introduction to establish this sense o f  trust. People were often 
asked to participate in the study just minutes after arriving in the claustrophobic, technical, 
and seemingly non-caring milieu. This may not have been enough time for the client to 
build a trusting relationship o f the environment nor the caregivers. In addition, the 
application o f the headphones signified the loss o f  one o f the subjects five senses. Hearing 
is essential in building a trusting relationship. It would seem apparent that trust must be 
established before one is comfortable enough to give up their sense o f  hearing and allow a 
stranger to stick a needle in their arm.
The short duration o f time that the subject was allowed to listen to music prior to 
and after IV insertion poses a limitation. None o f  the studies cited in the literature review 
discussed the length o f time music was used prior to or after a procedure. This study 
averaged 7.14 minutes from the onset o f  m usk to IV insertion and 6.43 minutes after IV
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insertion to the collection o f  data. It is k it that this is not enough time to allow people to 
relax completely. Nor was it enough time to decrease levels o f pain.
Finally, listening to music may be a learned experience. People use different ways 
to relax and focus on the particular situation that is causing them stress. For some, music 
is the perfect avenue to provoke feelings o f  relaxation and stress reduction. For others, as 
seen with this research, music distracted subjects away from established forms of mood 
stabilization and increased their pain.
Implications for Nursing
Nurses deal with pain and anxiety on a daily basis. A client who experiences 
decreased pain and anxiety during their encounter benefits in multiple ways. When 
practice is based on a wholistic framework such as the Neuman’s system model and clients 
arc offered techniques that strength lines o f resistance such as music, a client can achieve 
much greater physiological, psychological, and developmental outcomes. The use o f 
music is one cost effective way to assist in improving these outcomes. Music is easy to 
implement in many surroundings. It may be especially helpful to advanced practice nurses 
who want to offer a distraction to their client when analgesia or sedation can not be 
dispensed immediately.
The findings o f  this study suggest an educational role for nurses. Nurses can 
educate themselves and others about the potential benefits o f music to decrease pain and 
anxiety. By understanding a clients internal and external environment and through the use 
o f music, nurses can strengthen their clients lines o f  resistance. Protection o f  the basic 
structure and an improved created environment may result from the decreased pain and
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anxiety that these interventions produce. In addition, schools o f  nursing need to focus on 
pain management as part o f  their curriculum.
Nursing administrative roles may be influenced by this study. Leadership skills 
may be further developed as nurses take an active role in determining health care and 
services in their institution. Nurses with the knowledge gained from this study can 
improve quality assurance by demonstrating improved pain and anxiety control as well as 
subjective approval from their clients. This study supports patient advocacy by providing 
the client with tools that will improve their health care. Administrators need to see the 
potential oflered by music and other therapies and support pain research.
This study was very cost-effective. Implementation o f  music would not place a 
financial burden on an institution but rather provide a great deal o f  relaxation and pleasant 
feelings about the care one receives. Finally, This study demonstrates the need for 
continuing nursing research in the area o f  pain and anxiety. Nurses and their clients will 
always benefit from the knowledge gained from research directed at controlling pain and 
anxiety.
Recommendations for Future Research
The results o f  this study encourage future research in the use o f music to decrease 
pain and anxiety. The length o f time one listens to music should be considered in future 
research. Studies should focus on the effectiveness o f music when more privacy is 
offered. The use o f  music without headphones should also be considered so that the loss 
o f the sense o f  hearing is not a Actor. The application o f  this research on a general 
medical/surgical unit may improve results. This type o f environment does not typically 
have the fiequent distractions and interruptions experienced in an ED. Furthermore, the
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patient on a medical/surgical floor has had time to establish a trusting relationship with the 
nurses on the unit. Other health occupations such as dentists, and rehabilitation therapists 
would benefit from studying music. Further research o f music’s effects on anxiety could 
be performed on people who are not experiencing pain prior to a procedure. For example, 
studying healthy subjects who present to a laboratory for blood collection. One could be 
more confident about the final results if pain did not have to be accounted for prior to the 
insertion. Finally, larger sample sizes and randomization will allow the data to be 
generalized to the population.
Summary
Nursing faces the challenge o f crisis and opportunity on a daily basis (Neuman,
1995). Patients presenting to the ED are often in the face o f crisis in regards to their 
health and well-being. Armed with research such as that found in this study, nurses can 
take a simple intervention such as music and turn a potential crisis into an opportunity for 
growth and appreciation.
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/^MERGY HEALTH SERVICES NORTH /MERCY lO W U l/C A C K U A C  A1EBCY HOETIIAl/GR/tttl iNj- 4 0 0 1OBAIM 5lk[EY 1100 M ICIH6AI ' W ECADHL/NC. Mi 4 'X fll GRfY UN G. Ml »  < /J6( 6 l« 7 /V 7 J W l  i S I O J n 'y i . i '
A D iv is io n  o f  n  n  s is ic fts  or- m e r c y  h e a l t h  c o r p o r a u o n  ta x  w iw  n o  tAx esw) w  imw
As Mercy llcallh Services Noi'.li, Uniyliiig Jtics twi lci\o ii iVYcnicIi review coiiimilicc we give 
uur permission lor I'aulii IL Niciiols RN to rcscarclt (lie ellceis o f  music on pain and anxiciy 
during pcripiicriil intravenous (IV) insertion in (he emergency dcparunciit.
Wc understand (lioi subjccu will be considered fur tlw study only oiler a pliysiciun has evaluated 
(lie patient and determined (Ik need Cor on IV and (luii under no circunistnnecs will tin IV be 
inserted merely for (Ik purpose o f this rcscarclt.
____
I'attie Walker ItN. USN Akui Derstcd Ml)
ünKrgcney Jcpartmenl manager Médical diicctor
58
APPENDIX B
Script
APPENDIX B 
Script
T hank you for participating in this research. M y nam e is Paula Nichols and I am studying to  be 
a  nurse practitioner through G rand Valley State U niversity. Part o f  the degree requirem ent is to  do  a 
scientific study. The purpose o f  this study is to help nurses identify' ways to increase their patien t’s 
com fort when starting  IV’s
You will be asked to  answer a few questions about yourself, however, you w ill rem ain anonym ous 
and your inform ation private. Your blood pressure and  pulse w ill be taken before the  IV is inserted and  
again  after the IV is inserted. You will be asked to  p lace a m ark on two separate scales. O ne scale asks 
about the level o f  pain you arc  experiencing and the o ther about how anxious you feel. These scales will 
be com pleted before the IV is inserted and again after th e  procedure. It will take approxim ately two 
m inutes to  com plete the  paperwork portion o f  the study.
FOR MUSIC GROUP: Part of this research is to study what effects music has on pain and 
anxiety. Prior to the insertion o f  the IV you will be asked to chose your favorite type o f music from the 
selection offered. You will listen to the music through headphones prior to and during the IV start as 
well as after the procedure while you complete the paper work.
Participation in th is  study is strictly voluntary and  poses no threat or risk to  you. Be assured that 
you have the  righ t to  w ithdraw  from the study at any tim e and  that your privacy will be protected at all 
tim es.
A card  w ill be given to  you with m y nam e an d  num ber as well as the nam e o f  num ber o f  th e  chair 
person o f  the G rand Valley State University Research Review Com m ittee. Feel free to  contact either 
people i f  you have questions o r concerns regarding th e  study. Again thank you for your participation and  
w illingness to  help.
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CONSENT FORM
I understand that th is research studies the degree o f  pain  and anxiety one experiences during intravenous 
(IV ) insertion. I know  th a t the knowledge gained  from th is experim ent w ill help nurses provide m ore 
com forting care d uring  IV insertion.
I also understand that:
1. participation in the study will involve com pleting paperwork that takes approxim ately two 
m inutes to  complete.
2 . I have been selected for participation because I came to  the em ergency room for treatm ent.
3. This study will not lead to any physical or emotional risk to  myself.
4 . the inform ation I provide will be kept stric tly  confidential and  the data will be coded so that 
identification o f  individual partic ipants w ill not be possible.
5 . a sum m ary o f  the results will be m ade available to me upon m y request.
I acknowledge that:
1. ‘i  have been given an opportunity to  ask questions regarding th is research study, and  that 
these questions have been answ ered to m y satisfaction".
2 . “ In g iv ing  m y consent, I understand tha t my participation in th is study is voluntary and that 
I may w ithdraw  at any tim e w ithout affecting the care I receive from my physician or the 
staff at G ray ling  Mercy Hospital.”
3 . "I hereby authorize the investigator, Paula FL Nichols, to  release information obtained in this 
study to  scientific literature. I understand  that I will not be identified by nam e.”
4 . “ I have been given the phone num bers o f  the investigator, Paula R. Nichols, and  the  
chairperson o f  the Grand Valley S tate  University Human Research Review com m ittee, Paul 
Huizenga. I may contact them  at any  tim e if  I have questions.”
I acknowledge that I have read and understand th e  above information and that I agree to participate in this 
study.
Witness Participant's Signature
Date D ate
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I understand tha t th is is a  study o f  how m usic effects pain  and anxiety during intravenous (IV ) insertion. I 
know tha t the  knowledge gained from th is experim ent will help nurses provide m ore com forting care 
when s ta rting  IV 's.
I also understand  that:
1. participation in the study will involve com pleting paperwork that takes approxim ately two 
m inutes to complete. I know that I will be selecting music o f  m y choice and wearing 
headphones during IV insertion.
2 .  I have been selected for participation because I cam e to the em ergency room for treatm ent.
3 . This study will not lead to  any physical or em otional risk to  myself.
4 .  the information I provide will be kept strictly  confidential and th e  da ta  will be coded so that 
identification o f  individual participants w ill not be possible.
5 . a  sum m ary o f  the results will be m ade available to  m e upon my request.
I acknow ledge that;
1. I have been given an  opportunity to  ask questions regarding th is  research study, and that 
these questions have been answered to  m y satisfaction” .
2 .  “ In giving my consent, I understand tha t m y participation in th is  study is voluntary and that 
I may withdraw at any  tim e without affecting the  care I receive from  m y physician or the 
s ta ff at Grayling M ercy Hospital.”
3 .  “ I hereby authorize the  investigator, Paula R. Nichols, to  release inform ation obtained in th is 
study to  scientific literature. I understand tha t I will not be identified by nam e.”
4 .  “ I have been given the  phone num bers o f  the  investigator, l*aula R. Nichols, and the 
chairperson o f  the G rand  Valley S tate U niversity Human Research Review com m ittee, Paul 
Huizenga. I may contact them at any tim e if  I have questions.”
I acknow ledge that I have read and  understand the above inform ation and tha t I agree to participate in th is 
study.
W itness P artic ipant's  S ignature
Date Date
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Pleaac c o a p lc tc  tk c  foUowiag i a f o n u t io a  abo iit y o v n c lf
1. How old  are you? ____________ (in years)
2 . How m any years o f  school have you c o m p le te d ? ___________(in years)
3. Have you had an IV before?
  I. Yes
  2. No
4 . Have you ever been a patient in an em ergency departm ent?
__________ 1. Yes
__________2. No
5 . W hat is your gender?
_ I . M ale
________  2. Female
6. Do you consider yourself an anxious person?
  I. Yes
  2. No
7. How would you describe your pain tolerance?
  I. High
 2. Medium
3. Low
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To be completed by reaearcher
successful IV start: yes no
num ber o f  attem pts __________
Blood pressure pre-procedure ___
Pulse pre-procedure __________
Received m usic: yes no 
start tim e o f  m usic
end tim e o f  d a ta  collection 
Com m ents;
VAS completed pre: 1 ; I ! post: 1.1
Blood pressure post-procedure 
Pulse post-procedure ________
minutes listened to  music prior to  procedure
Did patient continue to listen to  music: yes no
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Place a m ark across the line at the point which best describes the amount o f pain you are experiencing at
this moment.
Paia as bad as it could be
No Paia
Pre-procedure pain
List sources o f  pain
6 4
APPENDIX E
Place a mark across the line at the point which best describes your anxiety at this
moment.
As aaihNis as I coaid be
Prc-proccdarc aaxkty
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Place a mark across the line at the point which best describes the amount o f  pain you are experiencing at
this moment.
Pain as bad as it could be
No M a
Post procedure pain
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Place a mark across the line at the point which best describes your anxiety at this moment.
As aaiioas as I cmiM  be
Post procedure anxiety
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APPENDIX G
Permission to use Neuman Systems Model Diagram
a p p e n d ix  g
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/ '  ' •*
A ddress; /  \  C  l  'C  .  ’ 1
l i l a l c :  {  '  ■ '>   / i | i ;  .
W i l l i c s r a   W i l i K - s s :  a . . . .  Z / r C - a ,  CV i l i i r . ;  _______
U J
i ^  Uate:  c .>
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